Extracellular signal-regulated protein kinase/Jun kinase cross-talk underlies vascular endothelial cell growth factor-induced endothelial cell proliferation.
Ligand binding to vascular endothelial cell growth factor (VEGF) receptors activates the mitogen-activated protein kinases extracellular signal-regulated kinase (ERK) and c-Jun N-terminal protein kinase (JNK). Possible cross-communication of ERK and JNK effecting endothelial cell (EC) actions of VEGF is poorly understood. Incubation of EC with PD 98059, a specific mitogen-activated protein kinase kinase inhibitor, or transfection with Y185F, a dominant negative ERK2, strongly inhibited VEGF-activated JNK. JNK was also activated by ERK2 expression in the absence of VEGF, inhibited 82% by co-transfection with dominant negative SEK-1, indicating upstream activation of JNK by ERK. VEGF-stimulated JNK activity was also reversed by dominant negative SEK-1. Other EC growth factors exhibited similar cross-activation of JNK through ERK. VEGF stimulated the nuclear incorporation of thymidine, reversed 89% by PD 98059 and 72% by Y185F. Dominant negative SEK-1 or JNK-1 also significantly reduced VEGF-stimulated thymidine incorporation. Expression of wild type Jip-1, which prevents JNK nuclear translocation, inhibited VEGF-induced EC proliferation by 75%. VEGF stimulated both cyclin D1 synthesis and Cdk4 kinase activity, inhibited by PD 98059 and dominant negative JNK-1. Important events for VEGF-induced G1/S progression and cell proliferation are enhanced through a novel ERK to JNK cross-activation and subsequent JNK action.